Teaching Methods in Entry-Level Physical Therapist Academic Education
I n an ever-changing and dynamic health care environment, physical therapists are increasingly held accountable for producing clinically significant improvements in their patients' functional outcomes. The clinical reasoning abilities used by physical therapists are perhaps the most critical component in the achievement of effective and efficient clinical outcomes. Entry-level doctor of physical therapy education continues to evolve with the aim of graduating new professionals who have clinical reasoning knowledge and abilities sufficient to enable them to succeed in their current professional roles and to make substantive contributions to the complex health care landscape of the future.
The American Physical Therapy Association (APTA) identifies clinical reasoning as a skill and practice expectation described in A Normative Model of Physical Therapist Professional Education. 1 The Commission on Accreditation in Physical Therapy Education (CAPTE) requires that all physical therapist education programs develop and assess clinical reasoning skills as a professional practice outcome expectation. 2 Recent work on the development of clinical reasoning skills during professional education and early practice in physical therapy described clinical reasoning as a process of professional development. [3] [4] [5] This description supports the characterization of the clinical reasoning of physical therapists, as well as the teaching and learning of clinical reasoning, as a complex, interactive practice phenomenon involving more than simple cognitive processing skills. 6 -8 Given the complexity of preparing students for practice, the development of clear and comprehensive curricular guidelines for best practice standards in teaching and assessment of clinical reasoning would likely facilitate better and more consistent educational outcomes for new physical therapist graduates; at present, no such standards exist.
The terms clinical reasoning, clinical decision making, diagnostic reasoning, and clinical judgment have been used interchangeably in the health professions, literature to describe the process by which a health care practitioner decides what to think and do with a patient. 9 Additionally, the intended outcome of this thought process varies by practice area. In medicine, the intended outcome is often a diagnosis; in nursing, it may be a plan of medical care; and in physical therapy, it may be a plan regarding how to intervene to maximize function. Given this variability in the intended outcome, it should be expected that the process involved in arriving at the intended outcome also varies. This variation makes it difficult to define clinical reasoning across disciplines; however, it can be argued that certain characteristics of the thought process are common across disciplines. A great deal of work regarding this thought process-which we refer to as clinical reasoning in this article-has been published for both nursing and medicine; a brief review of that work will serve to inform the reader about the current understanding of clinical reasoning across the health professions, as well as provide a rationale for the present study.
Benner et al 10 summarized the various ways in which clinical reasoning has been defined in nursing as including a description by the National League for Nursing Accreditation-that is, the deliberate nonlinear process of collecting, interpreting, analyzing, drawing conclusions about, presenting, and evaluating information that is both factual and belief based. Additionally, the American Association of Colleges of Nursing has described clinical reasoning as including questioning, analysis, synthesis, interpretation, inference, inductive and deductive reasoning, intuition, application, and creativity. 10 Benner et al 10 added to these descriptions by characterizing clinical reasoning as occurring in a practice setting and with social relationships and requiring knowing and noticing what is salient. Cappelletti et al 9 used the term clinical judgment to refer to an interpretation about a patient's needs, concerns, or health problems followed by a determined course of action. Koharchik et al 11 recently described 8 steps in clinical reasoning: looking, collecting, processing, deciding, planning, acting, evaluating, and reflecting.
As is the case in physical therapy, medicine has also not yet reached a consensus definition of clinical reasoning. Diagnostic reasoning, a term commonly used in medicine, was originally described as purely hypothetico-deductive in nature but has since been shown to also include recognition of clinical patterns and the development of illness scripts with exemplars from practice, involving both analytical and nonanalytical reasoning processes. [12] [13] [14] Durning et al 15 reported 3 findings relative to clinical reasoning in the medical literature: it depends on rich, content-specific knowledge organized as illness scripts and requires a variety of strategies as well as a tolerance for ambiguity and reflection. Durning et al 16 also recently explicated the context specificity of expert clinical reasoning. These authors also noted that both mental processes and behavior are involved in decision making and that they are shared among the patient, the physician, and the environment. 15 Learning theories providing the theoretical framework for understanding and for studying the development of clinical reasoning skills have been proposed to be constructivism and situational or experiential learning theories. 15 Constructivism is grounded in the notion that meaningful learning occurs when learners create their own knowledge by experiencing things and reflecting on performance. Similarly, situational and experiential learning theories emphasize "learning to do" by solving problems in a clinical context. 17 Various instructional strategies related to developing clinical reasoning skills have been investigated. In a systematic review of problem-based learning, the integrated curriculum, and concept mapping with students in the health professions, Rochmawati and Wiechula 18 reported insufficient evidence to recommend any instructional strategy. Nursing literature supports the use of the teaching skill of "noticing," described as the "perceptual grasp of the situation at hand," 19(p208) 
Method
For this research, a descriptive, crosssectional survey design was used, and both quantitative and qualitative data were gathered. The survey tool was designed specifically for this project; its development is further described in the next section. 
Development of the Survey
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Survey Administration
A list of the email addresses of the directors of the 207 CAPTE-accredited physical therapist education programs in the United States and Puerto Rico was obtained from APTA. In June 2012, the first request for participation was emailed to potential participants; included were a brief explanation of the purpose of the survey, the timeline for completion, a link to the survey, contact information for the primary researchers, and a detailed informed consent letter. Additionally, in an effort to gather accurate information, program directors were asked to forward the survey to the member of the faculty in their curriculum who was most familiar with clinical reasoning (for that person to complete). The survey link was uniquely tied to the recipient's email and internet provider addresses to prevent duplication of responses. Collected data were de-identified by a research assistant before analysis to ensure the anonymity of the responses.
Three subsequent waves of email reminders were sent, in January 2013, July 2013, and October 2013, to maximize the response rate. In May 2013, new contact details for 12 program directors who had not yet responded were obtained, and introductory emails were sent to them. The research team also contacted the remaining nonrespondents via telephone and resent personalized email invitations to them in May 2013 and June 2013 to request a response to the survey.
Survey Respondents
The directors of 9 of the 207 programs accredited by CAPTE at the time of our survey permanently opted out of SurveyMonkey. Of the 123 people who responded to the survey, 27 terminated participation within the first few questions. Ninety-six respondents completed the survey, yielding a response rate of 46.4%. Tables 1 and 2 provide demographic descriptions of programs provided by the survey respondents, along with comparison data from the CAPTE 2012-2013 Fact Sheet. 33 Because the survey respondents were allowed to choose all of the 
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types of curriculum models represented in their curricula, the total percentage for curriculum model data was greater than 100%. For this reason, we were unable to compare our survey data for this item with the published CAPTE data, which reflects one primary curriculum model per program. We were able to determine geographic data for only 94 of the 96 respondents, as we were unable to track the locations of programs for 2 program directors.
Data Analysis
Descriptive statistics were determined for quantitative data, with some assistance from the analysis and reporting functions within SurveyMonkey. 32 35 This phase of the analysis involved an iterative process with 5 of the researchers. First, each researcher coded the data individually, and then the researchers compared and discussed the coding results. This process led to refinement of the codes. When possible, codes that shared common meanings were grouped into broader categories, and themes were developed to represent the meaning in each. 36 To test the credibility of the analysis, 2 of the researchers again assigned codes and themes to the data according to the consensus-derived coding and theme categories, and their results were audited by a third researcher; 100% agreement was achieved. The number of times that each code or theme was represented in the data also was recorded as a way of describing the level of agreement or variability in the content of the narrative responses. We conducted the quantitative and qualitative data analyses and interpretations via regular teleconference calls and face-to-face meetings.
Nonresponse Bias Post Hoc Analysis
According to Draugalis and Plaza, 37 to allow us to confidently assume representativeness of the entire population sampled solely on the basis of the response rate, a response rate of at least 64% would have been needed, given the size of the population. Ninety-six respondents completed the survey, resulting in a response rate of 46.4%. This result necessitated consideration of potential nonresponse bias in the data. 38 A recent trend toward lower survey response rates has been documented and is thought to be due, at least in part, to survey fatigue as a result of oversurveying in many fields, which has led to the inability to respond to some or all requests to participate or to the tendency to ignore all requests. 39 It can be argued that directors of physical therapist education programs represent such an oversurveyed group. Given this trend, the survey research literature has proposed that reliance solely on the response rate to determine the validity or potential representativeness of survey data is an overly simplistic and superficial approach, and supplemental post hoc analysis methods have been proposed to assist researchers in detecting whether there are indications of nonresponse bias in data collected through surveys with less-than-optimal response rates. 38 Therefore, a post hoc analysis of the data was conducted to detect signs of nonresponse bias; both a demographic representativeness analysis and a wave analysis were performed. 38 The demographic characteristics of programs that participated in the survey were compared with the national aggregated demographic data for all programs, as reported by CAPTE 33 (Tab. 1), and were judged to be adequately similar in all of the categories.
The wave analysis involved examining the data to determine whether the responses of people who responded after multiple reminders or telephone solicitations differed from the responses of those who responded to the initial survey solicitation. The premise of this type of analysis is that people who respond after multiple reminders are more likely not to respond without all of the reminders; therefore, they are more likely to be similar to survey nonresponders. If a wave analysis shows that the responses of the final wave of responders to a survey are not different from those of the people who responded to the survey in the first wave, then there is support for researchers to consider that a problem with nonresponse bias is unlikely. 38 The survey data were examined, and the data provided by the final wave of respondents were consistent with those provided by the initial wave Teaching Methods in Entry-Level Physical Therapist Academic Education of respondents. Therefore, no evidence of nonresponse bias was detected through these post hoc analyses.
Results
Definition of Clinical Reasoning
The respondents were asked whether their programs incorporated clinical reasoning into their curricula and, if they responded affirmatively, whether a common definition of clinical reasoning was used across their curricula. All respondents (nϭ96) reported incorporating clinical reasoning into their curricula; however, only 25% of respondents (nϭ24) indicated that a common definition of clinical reasoning was used. Therefore, 75% (nϭ72) of respondents reported that their programs did not define clinical reasoning consistently across their own curricula, suggesting potential variability in how clinical reasoning is defined within each institutional curriculum.
The 25% of respondents representing programs that did use a common definition of clinical reasoning across their curricula were then asked to provide their programs' definitions. 
Curricular Integration of Clinical Reasoning Skills
The respondents indicated the ways in which their programs incorporated clinical reasoning into their curricula by using the CRCARC definition as a common reference definition. All respondents reported that their programs integrated clinical reasoning into their curricula, and most (90.6%) reported that they made it explicit in their curricula; 29.2% of the programs had a separate course on clinical reasoning; and 94.8% of respondents reported that multiple methods were used to achieve this integration. Figure 1 provides a description of the combinations of the methods used.
Ninety-eight percent of respondents reported that one or more frameworks were used to teach clinical reasoning. The Guide to Physical Therapist Practice Patient-Client Management Model 42 (93.8%) and the World Health Organization ICF 40 (93.8%) were the 2 most commonly named frameworks. The respondents were given an opportunity to mention "other" frameworks that were used but that were not included as choices for responses in the survey question. The variety of responses represented a high degree of variability in the 
No. of Instances
Involves a process of steps toward solving a clinical problem 13
Results in making a decision that leads to action 12
Involves gathering of data from multiple sources 7
Relates to a specific practice/decision-making model 7
Use 
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February 2017 Volume 97 Number 2 Physical Therapy  181 frameworks used to teach clinical reasoning across and within curricula. The breadth of this variability is shown in Table 4 , in which the examples provided by the respondents as "other" frameworks are shown, along with the number of appearances in the data. Many of these responses included parts or all of a practice/decision-making model previously referenced in the survey (eAppendix, survey question 4).
The respondents were asked to identify tools or materials used to teach clinical reasoning skills. The materials used are presented in Figure 2 . All respondents who reported using tools or materials indicated using more than one tool or material. The respondents were given an opportunity to mention "other" tools that they used but that were not included as choices for responses in the survey question. Six respondents reported not using materials or tools, and 10 reported using other materials, including simulations, program competencies, conceptual frameworks, and textbooks on evidence-based practice and differential diagnosis.
Assessment of Clinical Reasoning Skills
All respondents indicated that faculty members assessed clinical reasoning skills using a variety of methods, including practical examinations (99%), clinical affiliations or fieldwork (94.8%), written examinations (87.5%), and written assignments (such as literature reviews or other papers) (83.3%). When asked to indicate whether a specific tool was used to assess clinical reasoning skills, all respondents reported using a tool and 94.8% reported using more than 1 tool. The APTA's Physical Therapist Clinical Performance Instrument (PT CPI) 45 and self-designed grading rubrics were the most commonly used materials (92.7% and 85.4%, respectively); next were selfdesigned grading scales (43.8%) and standardized tools, such as the Watson-Glaser Critical Thinking Appraisal 46 (10.4%).
Self-Reflection
Ninety-one percent of respondents reported that they incorporated into their curricula self-reflection skills specifically related to clinical reasoning. When asked whether they used a framework to develop grading criteria for the assessment of reflective skills, they reported a wide variety of items, including a 360-degree self-assessment tool, selfdeveloped rubrics, the ICF, 40 the Guide to Physical Therapist Practice, 42 the Mezirow framework, 47 the PT CPI, 45 and program-specific models and competencies. However, 45% reported that they did not use a specific framework to develop grading criteria for the assessment of self-reflection skills.
Finally, the respondents were asked whether there was anything else that they would like to report regarding clinical reasoning in their respective curricula. Three respondents reported that their programs were actively working on improving the integration of clinical reasoning into their curricula. Another reported that their students completed a critical thinking workshop yearly while in the program. Two respondents expressed an interest in learning more about integrating clinical reasoning Other: CR literature citations (nϭ3), 6,35 some of the frameworks listed (nϭ2), hypothetico-deductive reasoning (nϭ3), CR strategies (nϭ2) 5 , evidence-based practice (nϭ1), problem-based learning (nϭ1), pattern recognition (nϭ1), critical thinking 36 (nϭ1), patient-practitioner collaborative model (nϭ1), 37 movement system diagnosis (nϭ1), and the Palisano collaborative model of service delivery and self-designed motor control theory-based model (nϭ1)
(17)
Integrated framework for decision making in neurologic physical therapist practice 49 
(16) None 2 (2)
a Respondents could choose more than one response.
Figure 1.
Percentages of pedagogical methods used to integrate clinical reasoning into curricula.
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Assessment of Clinical Reasoning Skills
throughout their programs, and one stated that it is important to "learn by doing/practice (with mentoring) rather than trying to teach clinical reasoning by talking about how it is done. . . . " Modeling, problem-based learning, recognition of the need to incorporate societal factors, and the need for a basis in neuroscience were also mentioned as important factors to consider with regard to the teaching and learning of clinical reasoning.
Discussion
The results of the present study indicated that academic programs agree that clinical reasoning is an important component of a curriculum. However, there was a high level of variability in the ways in which clinical reasoning was defined, taught, and assessed throughout the physical therapist education programs surveyed. Most respondents (75%) indicated that their programs did not use a common definition of clinical reasoning uniformly within their own curriculum, and the definitions provided by the respondents whose programs did use a common definition within their own curriculum were not consistent between programs. Clinical reasoning is a highly complex concept, so it is not surprising that there was substantial variability in how programs defined it; however, the variability in how clinical reasoning was described was also reflected in variability in how it was taught and assessed.
Given the profession's relatively nascent development of an understanding of clinical reasoning and limited research into associated teaching, learning, and assessment in professional programs, the lack of a common definition is not surprising. However, it is possible that core elements, skills, and successful educational strategies can be described and agreed upon within the profession. These core elements could then be used as a basis for research across programs to develop an understanding of best practices for teaching and assessing clinical reasoning.
In addition, some of the definitions provided by the respondents could be interpreted as equating various practice models (eg, the ICF model 40 ) with clinical reasoning itself. This interpretation may indicate a lack of understanding that various practice models are not synonymous with clinical reasoning itself, although clinical reasoning is implicit in some of these models. Of concern in this scenario is the oversimplified understanding of clinical reasoning that can result when it is "fit into" or assumed to have been implied in a practice model representation but is not explicitly included as part of the model. Oversimplifying a complex, abstract concept is often recommended in the teaching of beginners, but it is important that the development of understanding and abilities not stop at the simple level. 
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Aside from the common usage of the PT CPI 45 to assess clinical reasoning in clinical education experiences, clinical reasoning assessment methods were also mostly self-designed and were specific to instructors and programs. Some methods of assessment, such as literature review papers and standardized, non-clinically based tests of critical thinking, did not appear to be consistent with an assessment of clinical reasoning; this finding raised the question of whether some respondents were equating assessment of critical thinking with assessment of clinical reasoning. Although the PT CPI is a standardized assessment tool used to assess clinical reasoning in the context of clinical practice (in addition to other practice skills and behaviors), there is an inherent lack of detail and specificity for the various aspects of clinical reasoning within the PT CPI criteria. The PT CPI is designed to determine a single global rating of a student's clinical reasoning; therefore, although the tool is standardized, it is likely that the outcomes determined may indicate a wide variety of different strengths and weaknesses in various aspects of the clinical reasoning of a student receiving a single global rating. It is therefore impossible to use the PT CPI to accurately interpret levels of achievement of specific clinical reasoning learning outcomes.
A similar pattern of variability was reported for assessment methods, specifically, those for self-reflection skills, which are key components in the teaching and learning of clinical reasoning. Examples of frameworks or models used were not specific for self-reflection or grounded in relevant educational theory, and 45% of respondents reported using no specific framework to guide their assessment of self-reflection skills. These findings indicated that, despite the fact that most (90%) of the programs included self-assessment as a component of their clinical reasoning curricula, the assessment of learning outcomes related to the development of self-reflection skills in these curricula was not adequate.
Given the variability in teaching methods and materials and the variability in the understanding and descriptions of clinical reasoning reported by the respondents, the corresponding level of inherent individuality in the self-developed assessment materials was not surprising. This finding may indicate that many educators were continually investing time and energy in creating and re-creating their own clinical reasoning educational and assessment methods and materials. The lack of consistency in both teaching methods and assessment methods contributed to difficulties in researching the validity of assessment methods between programs and in comparing the outcomes of various clinical reasoning educational strategies with the goal of shaping recommendations for evidence-based educational practices.
Physical therapist educators recognize the importance of teaching and assessing clinical reasoning skills. However, a substantial amount of work needs to be done to improve the focus and quality of clinical reasoning instruction and assessment. Within the physical therapy profession, the understanding of the nature and development of clinical reasoning is still relatively underresearched; consequently, a consensus definition has not yet been developed. Building an evolving understanding of the nature of clinical reasoning and of core skills related to clinical reasoning, referenced to the continuum of novice to expert practice, is necessary to assist physical therapist educators in improving teaching, learning, and assessment strategies for clinical reasoning. Establishing core skills and abilities across a continuum of development can also contribute to the development of best practices for teaching and assessment in association with expected outcomes for specific educational levels.
Limitations
The potential for nonresponse bias was acknowledged and addressed by the post hoc analyses performed on the survey responses. The potential for response bias in the data also was considered; potential survey respondents who had a high level of interest in the survey topic would have been much more likely to respond. 37, 48 Therefore, it is possible that people who completed the survey had a greater familiarity with the topic of clinical reasoning than those who did not complete or did not respond to the survey. Given that our data may have represented a bias toward respondents with a higher-than-average level of familiarity with or understanding of clinical reasoning and given that the survey data were characterized by a high degree of inconsistency and lack of familiarity with or understanding of definitions, models, or frameworks specifically related to clinical reasoning, the potential implication is that the average level of understanding of clinical reasoning was perhaps even more variable than that represented by the results of the survey.
Another limitation of the present study was the relatively large number of incomplete surveys submitted; 27 of the 123 surveys started were terminated after the first few questions (22%). A hypothesized reason for the high rate of incomplete surveys was the potential perception that the survey questions about the clinical reasoning curriculum were too difficult or too time-consuming to easily complete in one sitting or for one person to easily complete. A respondent who did not have the information requested on the survey conveniently available or who required consultation from another faculty member in order to respond might have stopped the survey and neglected to complete it at a later time.
A related limitation was the assumption that, because the survey was addressed to program directors and because they were asked to respond or pass the survey along to a faculty representative knowledgeable about the clinical reasoning curriculum in their program, the response from each program would be representative of that program. Given that only 25% of respondents indicated that there was a common definition of clinical reasoning within their own programs, it is likely that our data did not capture all of the conceptions of clinical reasoning within programs.
Our survey instrument was limited in 2 ways. The first was that, to establish a common, operational definition of clinical reasoning to which all respondents Teaching Methods in Entry-Level Physical Therapist Academic Education could refer while completing the survey, the researchers engaged in a consensusbased process within the CRCARC membership to generate an operational definition. Therefore, this process was intentionally limited, and critical feedback on the definition was not sought outside the consortium membership. These circumstances limited the extent to which the operational definition could be considered valid beyond the CRCARC.
The second limitation of the survey instrument was attributable to the construction of survey question branching.
The data analysis of content and conclusions about the association of the degree of variability with the way in which clinical reasoning was defined within programs were limited to programs with common definitions by virtue of the branching of the survey questions (ie, only respondents who indicated that a common definition was used within their curricula were then asked for that definition). In addition, respondents from programs that did not have one common definition but perhaps had multiple definitions were not asked to share their definitions. This condition may have influenced our interpretation of the amount of variability in the ways in which clinical reasoning within programs was understood as well. Therefore, we could not know what might have been common among the entire pool of multiple definitions in use, and our observations of variability were limited accordingly.
The present study was aimed at exploring what and how professional physical therapist students are taught about clinical reasoning in the academic setting and ways in which their learning is assessed. Although some data related to the assessment of clinical reasoning during the clinical education component of programs were reported, the survey was limited in that it did not directly solicit data from clinical educators affiliated with academic programs.
In conclusion, physical therapist education programs may benefit from the collaborative development of a common definition for and understanding of the term clinical reasoning within the profession. Also beneficial would be the establishment of curricular guidelines linked to optimal entry-level clinical reasoning learning outcomes or competencies. Teachers and learners could also benefit from the development of recommended materials and methods for achieving and assessing these desired learning outcomes. Such collaboration would facilitate the development of a body of sound educational research to determine best practices for the teaching and learning of clinical reasoning.
